. Demographic characteristics of population among Beijing residents in year 2009 and 2011, based on surveys conducted by the National Bureau of Statistics of China (http://data.stats.gov.cn/english/index.htm). For each subgroup, both the number from the sample and the estimated percent for Beijing's population as a whole (in parentheses) are shown. Table S2 . Quasi-Akaike's Information Criterion (Q-AIC) for linear, piecewise-linear, and spline models. Results are based on generalized linear models with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. Table S3 . Estimated number and fraction of deaths attributable to PM 2.5 in Beijing on average for the six months of the cold or warm season within a year (based on 2009-2012) compared to counterfactual scenarios in which no study day exceeds either (1) . Estimated excess deaths are calculated using concentration-response functions generated using linear, piecewise-linear, or spline models fit to year-round data with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. Numbers in parentheses show 95% confidence intervals for either attributable number or attributable fraction.
. Demographic characteristics of population among Beijing residents in year 2009 and 2011, based on surveys conducted by the National Bureau of Statistics of China (http://data.stats.gov.cn/english/index.htm). For each subgroup, both the number from the sample and the estimated percent for Beijing's population as a whole (in parentheses) are shown. Table S2 . Quasi-Akaike's Information Criterion (Q-AIC) for linear, piecewise-linear, and spline models. Results are based on generalized linear models with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. Table S3 . Estimated number and fraction of deaths attributable to PM 2.5 in Beijing on average for the six months of the cold or warm season within a year (based on 2009-2012) compared to counterfactual scenarios in which no study day exceeds either (1) a background PM 2.5 concentrations of 7.5 g/m 3 , (2) the WHO daily guideline of 25 g/m 3 , or (3) the CAAQS 24-hour standard of 75 g/m 3 . Estimated excess deaths are calculated using concentration-response functions generated using linear, piecewise-linear, or spline models fit to year-round data with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. Numbers in parentheses show 95% confidence intervals for either attributable number or attributable fraction. Figure S1 . Box plots of monthly concentrations of daily PM 2.5 levels in Beijing over the study period (2009-2012) . Each dot shows the PM 2.5 concentration, based on the average of the two PM 2.5 monitors as described in the Methods, for one day of the study period. Observations are grouped by month along the x-axis, with points for each month jittered along the x-axis to prevent excessive overlapping of the points. Boxes are shown for observations within each month, indicating the 25 th -75 th percentiles, and the lines inside the boxes indicate the median. The dotted vertical line shows the division between the warm and cool seasons. Figure S2 . Correlation of daily PM 2.5 levels from the two Beijing monitors used in our study. The estimated correlation coefficient between measurements from the two monitors is 0.77. This figure includes only measured data. Figure S3 . Diagnostic plots for modeling C-R associations between PM 2.5 and non-accidental mortality using linear (top), piecewise-linear (middle), and spline (bottom) models. This figure shows standardized residuals (left), Q-Q plots of standardized residuals (middle), and Cook's distance measurements (right). Results are based on generalized linear models with overdispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. There are two outlier observations (standardized residuals greater than 3) for each model. Figure S4 . Diagnostic plots for modeling C-R associations between PM 2.5 and circulatory mortality using linear (top), piecewise-linear (middle), and spline (bottom) models. This figure shows standardized residuals (left), Q-Q plots of standardized residuals (middle), and Cook's distance measurements (right). Results are based on generalized linear models with overdispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. There are 7, 8, and 7 outlier observations (standardized residual greater than 3) for linear, piecewise-linear, and spline model, respectively. Figure S5 . Diagnostic plots for modeling C-R associations between PM 2.5 and respiratory mortality using linear (top), piecewise-linear (middle), and spline (bottom) models. This figure shows standardized residuals (left), Q-Q plots of standardized residuals (middle), and Cook's distance measurements (right). Results are based on generalized linear models with overdispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. There are 3, 4, and 4 outlier observations (standardized residual greater than 3) for linear, piecewise-linear, and spline model, respectively. Figure S6 . Percentage change (95% confidence intervals) in daily mortality per 10 g/m 3 increase in PM 2.5 at lag01, at different levels of PM 2.5 , using observed data of the monitors in Hai Dian Bao Lian (HDBL) station and U.S. Embassy. The shape of the point estimates refers to different models, with estimates from fitting the linear model shown with circles, the piecewise-linear model with triangles, and the spline model with squares. Results were estimated using generalized linear models with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7df/year), daily mean temperature (3df) and daily relative humidity (3df), and indicator terms for day of the week and holidays. Figure S7 . Concentration-response curves for non-accidental (top), circulatory (middle), and respiratory mortality (bottom) fit using a linear (left), piecewise-linear (middle), and spline model (right) for lag01 days for PM 2.5 using year-round data. Dotted lines show 95% confidence intervals for each model fit. Tick marks on the bottoms of the graphs show the distribution of PM2.5 concentrations across study days. RRs were estimated using generalized linear models with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily dewpoint temperature (3 d.f.), and indicator terms for day of the week and holidays. Figure S8 . Concentration-response curves for non-accidental (top), circulatory (middle), and respiratory mortality (bottom) fit using a linear (left), piecewise-linear (middle,) and spline model (right) for lag01 days for PM 2.5 using year-round data. Dotted lines show 95% confidence intervals for each model fit. Tick marks on the bottoms of the graphs show the distribution of PM2.5 concentrations across study days. RRs were estimated using generalized linear models with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), heat index (3 d.f.), and indicator terms for day of the week and holidays. Figure S9 . Concentration-response curves for non-accidental (top), circulatory (middle) and respiratory mortality (bottom) fit using a linear (left), piecewise-linear (middle), and spline model (right) for PM 2.5 at lag01 using year-round data. Dotted lines show 95% confidence intervals for each model fit. Tick marks on the bottoms of the graphs show the distribution of PM2.5 concentrations across study days. RRs were estimated using generalized linear model with overdispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year) and daily relative humidity (3 d.f.), a constrained distributed lag function of daily mean temperature up to 21 preceding days, and indicator terms for day of the week and holidays. Figure S10 . Concentration-response curves for circulatory (top) and respiratory mortality (bottom) fit using a linear (left), piecewise-linear (middle), and spline model (right) for lag02 days for PM 2.5 using year-round data. Dotted lines show 95% confidence intervals for each model fit. Tick marks on the bottoms of the graphs show the distribution of PM2.5 concentrations across study days. RRs were estimated using generalized linear models with over-dispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature (3 d.f.) and daily relative humidity (3 d.f.), and indicator terms for day of the week and holidays. (3 d.f.) and daily relative humidity (3 d.f.) 
Figure S3 Diagnostic plots for modeling C-R associations between PM2.5 and non-accidental mortality using linear (top), piecewise-linear (middle), and spline (bottom) models. This figure shows standardized residuals (left), Q-Q plots of standardized residuals (middle), and Cook's distance measurements (right). Results are based on generalized linear models with overdispersed Poisson distributions, controlling for natural cubic splines for time trends (7 d.f./year), daily mean temperature

